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Pesticides have become essential 
production tools for agriculture. But 
like many specialized products, 
there are problems associated with 
their use; problems usually incurred 
by misuse and lack of knowledge 
about the chemicals and potential 
hazards. A monumental job of edu-
cating millions of people about 
pesticides has been accomplished by 
agricultural specialists, Federal and 
State agencies, and the chemical 
companies manufacturing and dis-
tributing the compounds. 
Agriculture is a prime user of 
chemicals and hence carries a heavy 
resp_onsibility for continued self reg-
ulat10n to minimize risks for the 
general public. Misinformation, in-
difference by a few operators, ignor-
ance, aonfusion about the hazards 
of various chemicals are all factors 
t~at must be combated in the quest 
of safe and effective use of pesti-
cides. In the public interest the 
farmer must keep pace with avail-
able knowledge about pesticides. 
He must not overlook the responsi-
bility to himself and his family as a 
primary user of these products. 
Accidents and misuse of chemi-
cals should not be "white washed" -
no one advocates such a calloused 
attitude-but likewise emotion 
should not be the basis for pre-
mature and spurious changes in reg-
ulations and recommendations for 
pesticides. Actions must have basis 
in fact. Knowledge about the use of 
chemicals in our environment is in-
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creasing rapidly. This knowledge is 
being used and much research is in 
progress to gather new and more 
sophisticated information. 
Public concern regarding possible 
hazards from use of chemicals is 
understandable. But production of 
high quality, nutritious food at rea-
sonable prices is of major concern 
to the public interest-both domes-
tic and worldwide. 
The capacity to produce food in 
an expanding U.S. and worldwide 
population is related to the benefi-
cial role of chemicals. In 1950 one 
U.S. farm worker produced enough 
food and fiber for himself and 14 
others. A dozen years later a farm 
worker was capable of producing 
enough for himself and 27 others. 
Reasons are many for this phenom-
enal growth in productivity. Chem-
icals had a part in it. We must real-
ize this as we consider problems as-
sociated with harmful use of chem-
icals and potential hazards not only 
for the human population but for 
animal, bird, and marine life of the 
country. Examples can be cited of 
increased yields of several crops in 
the magnitude of 10% to 100% 
through use of herbicides and weed-
icides. Research at South D akota 
Experiment Station shows that in 
some cereal crops yield is reduced 
one-third and in some cases two-
thirds due to weed infestation. It is 
readily apparent why the farmer is 
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IRRIGATION 
OAHE 
AREA 
FAR;MING 
-A Comparison -
by REX D. HELFINSTINE, professor 
of economics 
Dry land farmers and ranchers 
in the Oahe area of east-central 
South Dakota soon will be de-
ciding whether or not they want 
irrigation water from Oahe reser-
voir. 
To help the Oahe dryland farm-
er in the Lake Plains or Missouri 
Slope area look 10-15 years into 
the future, South Dakota State 
University's Agricultural E xperi-
ment Station set up a research 
study. Purpose was to assemble 
pertinent information, estimate an-
ticipated world, national, state and 
local conditions and come up with 
a guide the individual farmer can 
apply to his own situation in com-
paring dryland and irrigated farm-
ing. 
Prices used for making the guide: 
Wheat, bushel ____________ $ 1.90 
Oats, bushel ________________ 0.50 
Corn, bushel __________ ____ 0.90 
Slaughter steers, 
choice, cwt. __________ ___ 25.00 
Feeder steers, 
choice, cwt. __ __________ 27.40 
Hogs, cwt. __________________ 15.00 
Long-range estimates for yields: 
Lake Plains Missouri 
Area Slope Area 
Dry- Irri- Dry- Irri-
Crop land gated land gated 
Corn grain, 
bu. ------------ 27 82 19 72 
13.5 
80 
40 
Corn silage, 
ton ------------ 6 15.4 5 
Oats, bu. __ ____ 38 80 30 
Wheat, bu. ____ 16 36 28 
Alfalfa hay, 
ton ------------ 1.6 4.5 1.2 4.5 
Native hay, 
ton ------------ 0.8 0.6 
Rotation pas-
ture, AUM 2.8 7.9 1.8 7.9 
Native pas-
ture, AUM 1.0 0.75 
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DRYLAND 
A livestock organization that in-
cludes a beef cow herd to con-
sume native pasture and hogs and 
purchased beef feeder cattle to use 
the feed grains produced turned 
out most profitable under both dry-
land and irrigated conditions, ac-
cording to budget analysis. 
BASIC IRRIGATION COSTS 
Aside from prices and yields, 
certain other average costs must 
be assumed in comparing irrigated 
and dryland farming: irrigated land 
development at $64 an acre; annual 
irrigation water charges in Lake 
Plains at $9.93 an acre and in Mis-
souri Slope at $10.63 ($3.55 and 
$4.25 annual construction charges, 
respectively, and $6.38 annual op-
eration and maintenance charge in 
both areas). 
In line with Bureau of Reclama-
tion land classification work, 56% 
of the land within Lake Plains and 
42% within Missouri Slope are con-
sidered irrigable. Since irrigable 
land is interspersed with dryland 
throughout the two areas it is as-
sumed that irrigated farms would 
be integrated dryland and irrigated 
units with 56% and 42% proportion 
of irrigated land. 
COMPARING FARMS OF 480 ACRES 
Making a comparison of dryland 
and irrigation farming on a typical 
480-acre farm can bring out cer-
tain basic facts. 4 Each farmer 
however, must adapt these facts to 
his individual situation-no two will 
be the same. Basic facts for typical 
480-acre dryland and irrigated 
farms follow: 
Livestock, labor and financial de-
tails include: 
Dryland 
farm 
Beef cows __________________ 12 
Feeders purchased ____ 40 
Sows farrowing ________ 31 
Labor, used, 
operator, days __ ______ 182 
Labor, used, 
Irrigated 
farm 
20 
200 
50 
248 
hired, days -- --------_--______ 1_0_9 
Total investment ___ ___ $66,825 
Total cash receipts ____ 23,965 
Less cash expenses _ 12,742 
Net cash income $11 ,223 
Less depreciation____ 1,329 
Net farm income ____ $ 9,894 
Less interest on 
investment ____ 4,051 
Labor and 
management 
$123,651 
76,404 
51 ,117 
$ 25,287 
2,394 
$ 22,893 
7,971 
income __ __ ______ __ $ 5,843 $ 14,922 
*Basic fac ts in more detail on typical 800-acre 
and 1,2 80-ac re farms in Lake Plains and 
1,2 80-acre and 2,560-acre ranches in Missouri 
Slope, as well as further detai ls on comparison 
of irrigated and dryland fa rming are pre-
sented in Extension Circular 630 and Experi-
ment Station Bulletin 8518. 
Acres of crops on the two farms: 
Irrigated farm 
Dry land Irri-
farm Dry gated 
Corn -·-···-------------···-----·-- 14 7 
Wheat -----------·------------·- 89 
Oats -----------·-----------·------ 73 
43 179 
43 45 
Alfa lfa ____ __ ________ ______ __ ____ 46 45 
Native pasture 
and hay --·--·------------·- 119 119 
Other ---·---·-·-·-·-----··--·---· 6 6 
T otal -----·---·-··· ---·-- 480 480 
INCOME AND PRODUCTION 
STABILIZATION 
South Dakota farmers since the 
pioneers have carried on through 
ups and downs of high prices, low 
prices, bumper crops and no crops. 
Experiment Station studies show 
that one of the greatest benefits 
of irrigation to farmers in the Oahe 
area would be stabilizing or lev-
eling out production and incomes. 
Variability of income and produc-
tion on dryland farms is estimated 
to be 3 times that on irrigated 
farms. 
MUST LEARN NEW METHODS 
A dryland farmer or rancher 
changing to irrigated farming 
needs engineering and farm man-
agement advice. Problems arise 
such as use of sprinkler or sur-
face irrigation. Included are oper-
ating costs and amount and cost 
of land leveling for surface irri-
gation compared with investment 
and operating costs for a sprinkler 
system. Advice and information on 
Oahe Dam and Reservoir. (U.S. Army 
Engineers Photo). 
such problems are available from 
Extension Service irrigation special-
ists and Soil Conservation techni-
cians. 
Another problem concerns num-
ber of years to take in changing 
from dryland to irrigation. Consid-
erations include : time required for 
learning to irrigate; time needed 
for purchasing or raising addition-
al livestock to utilize more avail-
able feed; the fact that operation 
and maintenance charges are as-
sessed on all irrigable land regard-
less of whether it is irrigated; and 
early realization of higher and 
more dependable yields of crops 
on irrigated land. Likely, it will 
be profitable for a farmer with ade-
quate capital or credit to develop 
his irrigable land as rapidly as pos-
sible. A combination of commercial 
fertilizer, manure and legumes is 
recommended for restoring loss of 
fertility arising from land smooth-
ing operations. 
The technique of handling irri-
gation water must be learned early, 
perhaps, from a comprehensive Ex-
tension program being planned. In-
cluded will be when and how to ir-
rigate, what are water requirements 
of various crops, how to maintain 
ditches or pipes, how to maintain 
initial land smoothing, weed con-
trol, crop diseases and insects, and 
marketing a larger volume of pro-
ducts. 
New methods of management 
must also be learned: planning a 
more intensive business, handling 
more equipment of a specialized 
nature, marketing a larger volume 
of products (a few may be new 
ones), and supervising __ more hired 
help. 
MORE FARM CAPITAL AND CREDIT 
An irrigation farm requires 
about twice the capital or credit 
that a dryland farm of the same 
acreage requires. Surface irrigation 
requires land development, includ-
ing grading, constructing laterals, 
drains, and other structures, clear-
ing, ripping, planing, and rock 
clearing. These costs were estimat-
ed by Bureau of Reclamation on a 
1957-59 basis to average $62 per 
acre for Lake Plains area and $64 
for the Missouri Slope area. The 
range in costs may be from a min-
imal amount to $170 per acre. 
Increased capital required . to 
meet these investment costs often 
must come from additional credit. 
Likely sources of credit for irriga-
tion farmers are local banks, Pro-
duction Credit Associations , an<l 
Farmers Home Administration. 
Cost and return analysis must show 
a profit from the use of the addi-
tional credit before most agencies 
loan money. 
MORE LABOR AND EQUIPMENT 
Such irrigation tasks as cleaning 
ditches, watering crops, maintain-
ing land grade, cultivating small-
er fields more intensely, as well as 
such livestock husbandry tasks as 
feeding and caring for more cattle 
and hogs, all require more labor 
and specialized equipment. Weed 
control becomes more urgent be-
cause of the stimulating effect of 
water. 
DEVELOPING INTEGRATED UNITS 
Probably most farms will develop 
as integrated dryland and irrigated 
units: beef cow breeding herds will 
use native pasture; hogs and pur-
chased feeder cattle will consume 
the larger supplies of feed grain 
and roughage produced under irri-
gation. The steady supply of feed 
grain and roughage will justify 
greater capital outlays for mechan-
ized set-ups. 
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IMPROVING AREA AND ST ATE 
ECONOMY 
Development of a large irriga-
tion project, such as the Oahe, 
would affect the economy of the 
entire area and the state. Higher 
and more stable farm incomes 
would mean higher and more sta-
ble incomes for those doing busi-
ness with farmers . An assured sup-
ply of water promotes industrial de-
velopment and growth of towns 
and cities. 
During the past 20 to 30 years 
South Dakota has experienced a 
declining economy relative to the 
rest of the United States . Much of 
this stems from an agriculturally-
based economy. Technological ad-
vances mean fewer farm workers 
are required to produce food; gov-
ernment programs cut production 
and raise incomes for remaining 
farmers, but speed up migration 
from farms and small towns. 
In any event, rural schools, local 
government, medical-hospital fa-
cilities and other community serv-
ices are squeezed by rising costs 
and fewer people to pay them. 
Water development from Oahe res-
ervoir perhaps offers the best op-
portunity to reverse this trend.O 
·1 
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New Pasture Research Program 
A pasture research program, sim-
ilar to recommendations made by 
agricultural advisory groups for sev-
eral years, is to get underway in the 
near future at South Dakota State 
University Agricultural Experiment 
Station. 
The combination pasture, range 
and beef production study to find 
methods of more effective use of 
pasture in producing beef is the ob-
jective of a $90,000 grant to the Ex-
perirr ."nt Station by the Cooperative 
State h es, ,~rch Service of USDA. 
O .S-. -2 ...:m ~..:~', dean of agriculture 
and director of the Experiment Sta-
tion, says that the grant provides 
funds for a project which will have 
ramifications for the largest segment 
of South D akota's agricultural and 
livestock industries. He estimates 
that over a 10-year period the proj-
ect will involve more than a quarter 
of a million dollars in research 
funds . 
The study is to deterinine effects 
of winter nutrition on the beef calf 
crop and on beef cow efficiency frnm 
various types nf past,ffe. It will also 
consider input-outp'..!~ :::clc1tionships 
of livestock-pasture management 
systems for various farm situations. 
5 
Site for the research farm prob-
ably will be selected by early fall , 
the Experiment Station director 
says. A minimum of 1,280 acres of 
land, plus some buildings, is needed 
and probably will be in the central 
part of the State. Initially the study 
will involve four pasture systems 
with two levels of winter nutrition. 
About 300 beef cows and calves will 
be used. 
The research will involve major 
efforts of several Experiment Sta-
tion departments, particularly 
agronomy, animal science and ec-
onomics.D 
Figure I. Wheat streak mosaic is rod 
shaped, like tobacco mosaic virus shown 
magnified 15,000 times in this electron 
micrograph. 
Wheat 
Streak 
Mosaic 
by G.ERT B. 0RLOB, assistant professor 
of plant pathology 
Fifty years ago about 10 different 
virus diseases of plants were 
known. Since then plant patholo-
gists have demonstrated experi-
mentally more than 400 virus dis-
eases of plants and are reasonably 
sure many more still remain undis-
covered. Small grains are affected 
by a number of virus diseases (table 
1). In South Dakota wheat streak 
mosaic is the most prevalent virus 
disease and it has caused severe 
losses, especially in the western, 
southern, and central parts of the 
State. Studies on the complex prob-
lems of wheat streak mosaic have 
been underway at South Dakota 
State University for years. 
CAUSED BY A VIRUS 
Viruses are much smaller than 
microbes (such as molds and bac-
teria) and thus they have often been 
considered as "millimicrobes." Thev 
exist in a borderline between th~ 
living and non-living. Unlike bac-
teria and fungi, plant viruses can 
only reproduce in the living cell of 
a susceptible plant. Under the elec-
tron microscope (which magnifies 
up to 200,000 times), wheat streak 
mosaic virus, like the well-known 
tobacco mosaic virus (figure 1), ap-
pears as a rod-shaped body. It con-
sists of an outer protein coat and 
an inner core of nucleic acid. 
SYMPTOMS 
It is difficult to recognize virus 
disease orr -the basis of symptoms 
alone. Many viruses produce symp-
toms which are quite similar. The 
most reliable method for accurate 
diagnosis of a virus disease is to 
isolate the virus from a diseased 
plant and run a "transmission test" 
consisting of inoculating healthy 
plants with the sap from a diseased 
plant or with insects or mites which 
carry the virus. Nevertheless, ap-
pearance of certain abnormalities 
in plants can indicate presence of a 
virus disease. With wheat streak 
mosaic, a greenish yellowish mot-
tle or streaking appears on the 
leaves and plants are stunted when 
they grow beyond the seedling 
stage (figure 2). Symptoms of the 
disease are rarely seen in the fall, 
but they become more conspicuous 
· with the onset of warm weather 
in the spring. 
HOW WHEAT STREAK MOSAIC 
SPREADS 
Most virus diseases of plants are 
transmitted by insects, especially 
aphids. Wheat streak mosaic is an 
exception in that it is one of 6 virus 
diseases transmitted by a small, 
cigar-shaped mite, Aceria tulipae, 
or the wheat curl mite as it is com-
monly called (figure 3). In addition 
to spreading wheat mosaic, this 
mite causes new leaves of wheat 
and certain grasses to roll and be-
come trapped in the preceding leaf. 
"Trapped leaves" are therefore a 
good indication of the presence of 
mites on the plant, but not a symp-
tom of mosaic (figure 4). 
Virus infected mites feeding on 
wheat can spread the virus from 
plant to plant. Once a mite has 
picked up the virus from a virus-
infected plant, it carries it in its 
body for several weeks. A 15-min-
ute feeding period by a virus-car-
rying mite is sufficient to transmit 
Table 1. Virus D iseases of Small Grains Known to Occur in South Dakota 
Susceptible Mode of 
Virus Crops Transmission Prevalence 
Barley Yellow Oats, barley Several aphids Common, but seldom 
Dwarf severe 
Barley False Stripe Barley Seed Not common 
Blue Dwarf Oats Six-spotted Not common 
leafhopper 
Wheat Streak Wheat Wheat curl mite Common, often 
Mosaic severe 
Wheat Striate Wheat Painted leafhopper Not common 
Mosaic 
6 
th virus to a healthy wheat plant. 
Th wheat curl mit is well adapt-
ed to climatic conditions prevail-
ing in South Dakota. It can survive 
the winter on wheat and perennial 
grasses. Strong winds are effective 
in carrying these mites long dis-
tanc s where they may settle in 
wheat fields and begin feeding. Ex-
periments have indicated that such 
wind-borne mites can carry mosaic 
into a wheat field. 
Only one of several kinds of 
mites transmit wheat streak mosaic. 
SOURCES OF MOSAIC 
Winter wheat is the most suit-
able plant for both virus and mite. 
Mite populations on wheat are 
highest during fall and spring, but 
begin to decrease in early summer 
when plants stai·t to ripen. Both 
virus and mite live during the 
growing season on certain species 
of annual or perennial grasses. 
Studies have shown that two com-
mon annual grasses, green foxtail 
(Setaria viridis) and witch grass 
(Panicum capillare ), harbor wheat 
streak mosaic virus and low popu-
lations of mites during the summer 
months. Mites which have fed on 
infected grasses can carry the virus 
to early planted winter wheat and 
initiate new sources in the field for 
spread of the virus. However, none 
of these grasses are as suitable as 
wheat in the build up of high mite 
populations. Another suitable food 
plant of the wheat curl mite is 
Western wheat grass ( Agropyron 
smithii), but since this grass is im-
mune to the virus, mites must first 
feed on susceptible plants such as 
volunteer wheat or green foxtail be-
fore they can transmit the disease 
to the winter wheat crop. Volun-
te r wheat is the most important 
plant to carry the virus and mite 
vector through the 5mnmer. Severe 
outbreaks of wheat streak mosaic 
have been traced to the presence of 
volunteer wheat at planting time. 
Figure 2. Symptoms of wheat streak 
mosaic ( enlarged). Healthy leaf at top. 
First symptoms usually appear two 
weeks after a virus-carrying mite has fed 
on the plant. Symptoms increase in se-
verity as shown progressively by leaves 
top to bottom. 
Figure 3. Wheat curl mite compared with human hair in enlarged, equal scale 
illustrations. 
MOSAIC CONTROL 
Field experiments show that a 
method of preventing fall infection 
of wheat streak mosaic is to delay 
planting winter wheat until Sep-
Figure 4. "Trapped" leaves (circle) indi-
cate that mites have fed on this plant. 
tember 10-14. With arrival of cool-
er temperatures in the fall, mites 
become less active and reproduce 
less rapidly, thus virus spread is 
reduced accordingly. However, if 
the fall is unusually warm, infec-
tion may occur even in fields that 
have been planted at the recom-
mended date. 
Wheat streak mosaic damage 
found in some 20 counties of South 
Dakota's wheat production area 
early in May 1964 is attributed by 
plant pathologists mainly to unusu-
ally warm temperatures through 
last October. 
In addition to selecting proper 
date of planting, destruction of vol-
unteer wheat in the field and bor-
dering areas 10 days prior to plant-
ing of winter wheat is recommend-
ed to minimize damage and yield 
loss.o 
UAN the United States continue to 
afford to give up food and fiber 
production from an area almost 2~~ 
times as large as South Dakota just 
to "feed" agricultural pests each 
year? 
According to one estimate, every 
year the U.S. gives up production of 
88 million acres of land to pests, plus 
post harvest losses equal to produc-
tion of 32 million more acres-a total 
of 120 million acres. 
Partly with this in view, USDA's 
National Agricultural Research 
Advisory Committee has urged a 
crash research program on non-
chemical pest control methods to go 
along with investigations on proper 
use of pesticide controls which are 
necessary for efficient production, 
distribution, and storage of farm 
products. The committee says more 
emphasis is needed on biological 
controls, attractants, repellents, 
sterilization techniques, resistant 
crop varieties, and use of crop ro-
tations. 
South Dakota's annual livestock 
and crop losses from agricultural 
pests amount to millions of dollars. 
The state's most effective organ-
ized effort aimed at preventing these 
losses from becoming disastrous is 
the South Dakota State University 
Agricultural Experiment Station. 
This organization cooperates with 
other experiment stations, USDA 
and industry in research applicable 
to South Dakota conditions and with 
the Cooperative Extension Service 
in getting the results to people who 
will use them. 
Many experiment stations have 
done more research on nonchemical 
controls than they have with pesti-
cides. For one thing, the present 
vast array of pesticides has been 
available for only the past few years 
making nonchemial controls about 
the only ones available previously. 
Fifty years ago, for example, a 
South Dakota State graduate devel-
,..onchemical Pest Control . .. 
oped a wheat highly resistant to 
rust. This wheat or a relative has 
entered into the parentage of most 
resistant varieties now grown 
thrnughout the U.S. 
While nonchemical research at 
South Dakota State Universitv con-
stitutes a major effort, chemic~l con-
trol method; are by no means neg-
lected. Either method-or a combi-
nation-is used as a research tool, 
depending upon nature of the 
problem to be solved. 
SEEKING BETTER HYBRIDS 
Certain inbred lines of corn de-
veloped at the Experiment Station 
have more tolerance of or resistance 
to such diseases as northern leaf 
blight, stalk rot, and root rot. These 
materials, combined with other in-
breds or crosses having additional 
desirable agronomic characteristics, 
including high yield, may soon pro-
vide better hybrids for South Da-
kota growers. 
Development of disease and in-
sect resistant plants is a long, com-
plicated process. Thousands of care-
fully made pollinations each year go 
into the hunt for superior inbreds 
and hybrids. Only a few crosses are 
ever good enough to merit continu-
ed testing of yield and other desir-
able characteristics. Out of these 
few, again only a very small percent 
hold up under field conditions and 
retain characteristics adaptable to 
South Dakota conditions. 
A few inbreds from the Experi-
ment Station last year showed up 
well in tests where western corn 
rootworm damage was severe. One 
rated especially good and Station 
scientists are hopefully watching 
1964 developments. If this inbred 
continues to perform well it could 
become an important parent for 
hybrids containing some resistance 
or tolerance to rootworm. 
Attempts have been made to 
evaluate corn inbred lines for abili-
ty to withstand drought. These are 
only preliminary investigations in 
a phase of research about which lit-
tle is known. Scientists are first try-
ing to unveil the physiology of 
drought tolerance. 
ROOT ROT-A COSTLY DISEASE 
Inbred corn which shows some 
resistance to root rot is being used 
in an effort to obtain suitable hy-
brid combinations. 
A fungus disease which lives in 
the soil, root rot causes widespread 
damage to most crops. Attempts to 
find resistance as yet have not been 
too successful except in corn. Stud-
ies are underway to determine the 
role of inheritance in the develop-
ment of root rot resistant hybrids. 
South Dakota State University re-
searchers are working on another 
possibility: maybe the organism 
causing root rot is carried by nem-
atodes. These tiny worms infesting 
soils feed by puncturing plant root 
cells with a "spear-like" mouth part. 
This "spear" may also inject the 
disease-causing fungus into the 
plant. Perhaps control of harmful 
nematodes is the answer. A collec-
tion of 529 nematode specimens at 
State University is to be used to 
identify those responsible for crop 
damage. 
INTRODUCING NEW BEE SPECIES 
Attempts are being made to in-
troduce two wild bee species in 
South Dakota to help boost alfalfa 
seed yield through better, more effi-
cient pollination. These two species 
-alkali bee and alfalfa leaf cutter 
bee-are specialists as pollinators 
and have a reputation of being re-
sponsible for high alfalfa seed 
yield in Western States and Can-
ada. The Experiment Station has 
imported thousands of these bees 
from Utah and placed them at 
Hecla, Brookings, Winner, and Ra-
pid City. So far they have failed to 
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overwinter at Brookings and Hecla 
while the fate of those "planted" a~ 
Rapid City can only be determined 
later this summer. Alfalfa leaf cut-
ter bees overwintered this year at 
Winner and give encouragement 
toward establishment of popula-
tions. Whether the "foothold" at 
Winner can be maintained remains 
to be seen. 
LATER PLANTING FOR 
MOSAIC CONTROL 
Winter wheat streak mosaic is a 
costly disease for which resistance 
has not been found although some 
4 000 wheat strains obtained from 
throughout the world have been 
tested at State University. A reduc-
tion in damage can be attained many 
times, however, by a simple, non-
chemical measure developed from 
experiments involving 18 different 
early-to-late-fall planting dates. As 
a result, the best planting time, un-
der normal conditions, was set at 
September 10-14. This practical 
preventative measure is estimated 
to work 80% of the time at virtually 
no cost to the grower. 
Reason for later planting dates 
is that mosaic is a virus disease 
carried from plant to plant by a 
cool-weather-shunning wheat curl 
mite. Unseasonably warm weather 
late last fall caused mites to remain 
active longer and will probably be 
reflected in considerable wheat 
streak mosaic in South Dakota this 
year. 
' Another mite was suspected at 
first as the carrier of wheat streak 
mosaic. It was about the size of 
this letter "O". Varying degrees of 
laboratory infection and certain 
other inconsistencies, however, con-
vinced scientists they did not yet 
have the right answer. Then it was 
discovered that the actual virus 
carrier, the real enemy, was the 
even smaller wheat curl mite 
which usually rode along on the 
first suspected carrier. 
Much of the present knowledge 
about wheat streak mosaic came 
from South Dakota State Universi-
ty laboratories. Virus investigations 
continue at an increased tempo to 
obtain additional information for 
plant disease control measures. 
RANGE PLANT DISEASES 
Investigations continue for im-
proving carrying capacity of range 
land in western South Dakota. In 
addition to management, weather 
and competition, diseases in range 
plants are to be considered. Rela-
tively high populations of parasitic 
nematodes and root rot are found 
in areas of declining range grasses. 
If nematodes are related to diseases 
of tame and native grasses, controls 
( chemical or nonchemical) may be 
found which would mean definite 
range improvement. 
TOWARD ALFALFA WEEVIL 
CONTROL 
In the larva stage alfalfa wee-
vils have a natural parasite-a tiny 
wasp. Larvae of the weevil col-
lected in South Dakota have been 
sent to a rearing laboratory at 
Scotts Bluff, Nebr., to determine 
percentage naturally parasitized 
by the tiny wasps. Alfalfa-produc-
ing states want to know if the per-
centage of wasps is higher in some 
areas. If so researchers then want 
to know why-maybe they can 
learn how to "encourage" this wasp 
as a natural biological control. 
The Station is trying to keep 
ahead of another pest which could 
cause considerable alfalfa damage. 
It is the spotted alfalfa aphid, or-
iginally found in South Dakota in 
1956 but not until recently in the 
overwintering, egg stage. The past 
two years field cage observations 
show this insect has overwintered 
in Charles Mix and Bon Homme 
Counties; that is, the egg stage 
has been established. Hot, dry 
conditions favor development of 
spotted alfalfa aphid. Presence 
of the overwintering egg stage 
means the insect can get an earlier 
start in the spring. So far dam-
age in South Dakota has not been 
as severe as in other states. But 
since the insect has been found as 
far north as Redfield a sudden ear-
ly infestation could cause consid-
erable loss. Alfalfas are now being 
checked for aphid resistance-just 
in case. Four winter-hardy clones 
with some resistance to the insect 
have been selected. Ranger alfalfa 
in South Dakota is 60% resistant to 
the insect. 
FLAX PROTECTED FROM RUST 
Flax is fairly well protected from 
rust damage due to many years of 
research. The newly released South 
Dakota variety "Summit" is one of 
five commerical varieties resistant 
to two recently isolated strains of 
rust. But satisfactory resistance to 
another sometimes damaging flax 
disease - pasmo - has not been 
found although a chemical does 
give economical control. The chem-
ical, however, is not cleared by Fed-
eral authorities for grower or com-
merical use. 
Crop sequences (rotations) now 
being studied may give nonchemi-
cal methods of reducing damage to 
flax by seedling blight and certain 
other soil-borne diseases. 
DISEASE RESISTANT WHEATS 
As in other crops, efforts to ob-
tain better wheat varieties through 
plant breeding is a continuous pro-
cess. Pure-line seed of an improved 
winter wheat was increased last 
year for use in quality evaluations. 
This new strain was compared to 
Nebred and Omaha in a quality 
test and rated acceptable. It is 
hoped this strain will meet stand-
ards to permit release soon to 
growers. Several high yielding 
selections of rust and scab resistant 
spring wheats survived quality tests. 
This gives the resistant material 
which may or may not combine 
with other desirable characteris-
tics. 
One of the best known and old-
est examples of nonchemical con-
trol which has saved hundreds of 
millions of dollars is that for stem 
rust in wheat. U.S. and Canadian 
scientists have been battling these 
rusts for almost 75 years. South 
Dakota has been in the vanguard 
of this fight almost from the start. 
In the mid-1930's, race 56 of 
stem rust virtually wiped out 
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sprjng wheat in South Dakota. The 
same race 56 now hardly bothers 
spring wheat because resistance 
has been incorporated into improv-
ed newer varieties. Present win-
ter wheats have less stem rust re-
sistance than spring wheats. 
The stem rust battle is contin-
uous. New rust strains (more than 
300 have been identified) are pro-
duced on leaves of the barberrv 
bush and the tiny infectious spon{s 
may be carried hundreds of miles 
by wind currents. Several states, 
including South Dakota, cooperate 
in destruction of the rust-spread-
ing barberry. 
In South Dakota, as in other 
states, a constant check is kept by 
field collection of rust samples. 
As all rust spores appear alike, 
even under a microscope, they are 
used to inoculate a special set of 12 
wheats on which scientists are able 
to identify rusts by the symptoms 
produced on the plants. If a new 
rust race appears, its development, 
spread, and damage are carefully 
watched-worldwide. 
EARLY RUST STUDIES IN 
SOUTH DAKOTA 
Practically all wheat varieties 
grown in the Northern Central 
Plains States in 1953, for instance, 
carried resistance which could be 
traced to one or both of two for-
eign introductions observed in 
1902 and 1904 by John S. Cole at 
Brookings. They were almost com-
pletely immune to attacks by stem 
rust. 
E. S. McFadden, at one time an 
undergraduate student assistant 
at South Dakota State Experiment 
Station, in 1915 developed Hope 
wheat as a result of a cross. Al-
though never widely grown com-
mercially, Hope or its near rel-
atives have entered into the par-
entage of most resistant varieties 
now generally grown. 
Alfalfa, potatoes, sorghum, 
sugar beets, vegetables-practically 
all important crops grown in South 
Dakota are included in some phase 
of research at the Experiment 
Station involving nonchemical 
methods for control of diseases and 
insects.O 
CRAMBE 
Stranger on the Prairie 
by Q. S. Kr GSLEY and D. W. B EATTY 
a~:sistant professors of agronomy 
An expanded search by the Unit-
ed States Department of Agricul-
ture for new crops suitable for in-
dustrial use has challenged the 
skills and imagination of chem-
ists and agronomists alike. Only a 
few of more than 250,000 known 
species of flowering plants are com-
mercially important for food, fiber, 
and industrial use. Many other 
plants contain constituents that 
could be developed for a profit-
able market. Of great interest is 
the search for crops with entirely 
new uses which would not compete 
on the market with established 
crops. Such new crops might com-
pete profit-wise for land now plant-
ed to crops which are in surplus. 
Here is how a new crop is "dis-
covered" as scientists look for ad-
ditional sources of a specific sub-
stance of importance to industry. 
Erucic acid, from imported rape-
seed, is now used in the manu-
facture of rubber. Chemists have 
found also that erucic acid can b 
used in making synthetic fibers, jet 
engine lubricants, and certain spe-
cial waxes. The chemical structure 
of erucic acid is such that it is use-
ful in making other chemicals. 
USDA studies will lead to better 
methods of processing the oil and 
to new uses. 
Many species of the mustard 
family contain erucic acid. Given 
th source and the need for erucic 
acid, plant scientists collect d mus-
tards from throughout the world 
and sent them to the USDA Re-
gional Utilization Research Labo-
ratory at Peoria, Ill., for chemical 
analysis. At the same time these 
various mustards were planted and 
observed growing in the field at 
the Federal Plant Introduction Sta-
tion, Glen Dale, Md. Some were 
found to grow poorly in our cli-
mate; others did not have good 
quality oil. Some of the better ones 
were sent to several state experi-
ment stations for more testing. 
CRAMBE PROMISING 
One annual mustard native to 
the Mediterranean area, Crambe 
abyssinica or "Abyssinean kale," 
looks promising as a new crop in 
the United States. Crambe resem-
61 s wild mustard (Brassica arven-
sis) in g neral appearance prior to 
flowering. The small yellowish 
flowers produce one seed per pod. 
Flowering continues throughout 
the growing season progressing up-
ward as the plant continues to 
grow. Thus green pods and ripe 
pods may be found on the plant 
at the same time. The pod remains 
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Crambe seed, actual size. 
on the round dark seed at har-
vest necessitating removal before 
processing. 
Crambe has good seed produc-
ing habits and shows little suscep-
tibility to insects and disease. It 
could be used without a long per-
iod of plant breeding and improve-
ment. Information from several 
state experiment stations indicates 
that crarnbe can be grown success-
fully in many wheat growing areas. 
MORE INFORMATION NEEDED 
Advanced testing of crambe is 
underway in several states to de-
termine best rate and date of plant-
ing, proper row spacing, fertiliza-
tion requirements and best har-
vest methods. Crambe was grown 
experimentally in South Dakota for 
the first time in 1963. On the basis 
of one year's results at Brookings 
and Watertown the performance 
of crambe appears good enough 
to merit further testing in this area 
(table 1). The crop was harvested 
with a combine but minor changes 
in the machine are needed to prop-
erly handle this crop. 
Table 1. Comparative Yield and Value 
of Crambe and Other Crops at Brook-
ings, 1963 
Average 
yield Value per Gross value 
Crop lbs./acre hundred lbs.* per-acre 
Crambe ____ 1,058 
Corn ________ 4,127 
Flax ______ __ 353 
Wheat ____ __ 672 
$4.85t 
1.88 
5.40 
3.30 
$51.31 
77.59 
19.06 
22.18 
* Average price 1952-62 fo r South Dakota. 
-!-Estimated va lue. Econ. Res. Survey Agr. 
Econ. Rept. 10. 
Crambe would be more profit-
able if a good high protein meal 
could be obtained from the seed. 
Here again the chemist is chal-
lenged, for crambe seeds contain 
chemicals called glycosides which 
break down during processing and 
create strong :flavors in the pro-
tein meal. Research is now under 
way to eliminate this problem. 
CONTINUING SEARCH 
Crambe is not ready for com-
mercial production; perhaps it 
never will be. More information 
is needed. The South Dakota Ag-
ricultural Experiment Station is 
New Name: 
Crambe growing in test plots. 
participating in a small way iii the 
agronomic evaluation of this new 
crop. Crambe, a "stranger on the 
prairie," illustrates but one of the 
developments taking place in our 
changing agriculture. 
Meanwhile the search for new 
crops continues. New species will 
be evaluated throughout the coun-
try each year. Most will be dis-
carded, some will receive further 
attention. Few people could for-
see how new uses for the soybean 
would elevate it from a relative-
ly insignificant crop in the 1930's 
to the sixth most valuable cash 
crop in the U.S. today. In 1963 
South Dakota harvested 149,000 
acres of soybeans with a total farm 
value of $8,940,000. The State 
ranked 20th in soybean production 
in the U.S. 
Only time will reveal the true 
value of new plant introductions.o 
STATE UNIVERSITY 
It's now South Dakota State Uni-
versity, the change in name from 
"college" to "university" becoming 
official July 1. 
The change, approved early this 
year by the Legislature, has been 
characterized by State University 
officials as being an important step 
toward keeping standards of the in-
stitution on an upward trend. 
Also changed, as approved by the 
Board of Regents, were academic 
"divisions" to "colleges." New names 
are: College of Agriculture and Bio-
logical Sciences, College of Engi-
neering, College of Home Econom-
ics, College of Nursing, College of 
Pharmacy, College of Arts and Sci-
ence, and Graduate School. 
The College of Agriculture's 
name includes Biological Sciences 
because of its long time responsibil-
ity for instruction and research in 
such fields as bacteriology, botany, 
entomology-zoology, genetics, plant 
pathology, and wildlife. Major ac-
tivities in the College of Agriculture 
and Biological Sciences continue to 
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include the South Dakota Agricul-
tural Experiment Station, Cooper-
ative Extension Service, Statewide 
Services, and Resident Instmction. 
This year's wasn't the first name 
change for South Dakota State. The 
Territorial Legislature approved an 
Act on February 21, 1881 that "an 
Agricultural College for the Terri-
tory of Dakota be established at 
Brookings." In 1907 the Legislature 
changed the name from "the Agri-
cultural College of South Dakota" 
to "The State College of Agricul-
ture and Mechanic Arts."D 
A New Corn Hybrid--
( ..... ~ .. ~... . ~ '~· . 
t.. _.. 
, . >SD-248 
by D. W. BEATTY, assistant professor of agronomy, 
and D. B. SHANK, professor of agronomy 
Release of a new corn hybrid and a new corn 
inbred developed at the South Dakota Agricultur-
al Experiment Station was announced to commer-
cial producers in May. Seed for the hybrid should 
be available to growers in limited quantities in 1965. 
The new hybrid-South Dakota 248-has a high- · 
er yield potential than South Dakota 250 and be-
cause of lower moisture percentage at harvest it may 
be adapted slightly farther north than South Da-
kota 250. Superior, well proven performance is the 
basis for release of all Experiment Station hybrids. 
South Dakota 248 is a three-way hybrid ( a cross 
between a single-cross hybrid and an inbred line). 
The single cross, South Dakota 5 by Illinois inbred 
Ml 4, is used as the female parent. This same single 
cross is also a parent in the double cross hybrids 
South Dakota 250 and South Dakota 270. The new 
inbred, South Dakota 15, should be used as the male 
parent to produce South Dakota 248. 
South Dakota 248 is adapted to an area along 
both sides of highway USl 4 and north to US212. 
While it performed as well as South Dakota 250 
at Brookings in the drier years ( see table) it pro-
duced considerably more in the bumper crop year 
of 1962 and again in 1963. In 1962 it yielded 95.9 
bushels an acre in test plots compared with 73 bush-
els for South Dakota 250. It was also tested last year 
in Codington County where it yielded 94.2 bushels 
an acre. 
With favorable moisture and fertility the new 
hybrid grows about 7½ feet tall. Ears are at a height 
of 3 to 3½ feet on a medium length shank and con-
tain 16 to 20 straight, well-filled rows. It has medi-
um sturdy stalks and good lodging resistance. The 
bright yellow kernels are rather thick in compari-
son to width and have good depth. 
The new inbred, South Dakota 15, was devel-
oped from a backcrossing program started 16 years 
ago when the Ohio inbred Oh56A was crossed to 
Silver King, an open-pollinated variety. The result-
ing material was backcrossed to Oh56A and subse-
quently inbred. South Dakota 15 is similar to 
Oh56A but has better quality grain and has good 
yielding ability in many hybrid combinations. It 
should also find a place in hybrids other than South 
Dakota 248. D 
Performance of South Dakota 248 in Comparison with South Dakota Hybrids 240 and 250 
1963 1962 1960 1959 1958 
Yield Moisture Yield Moisture Yield Moisture Yield Moisture Yield Moisture 
Hybrid bu./ A. percent bu./ A. percent bu./ A. percent bu./ A. percent bu./ A. percent 
South Dakota 240 ___________ _______________ 93.2 
Sou th Dakota 2 48 _______ ____________________ 105 .3 
South Dakota 250 ____ __ _____ ------------- 96.3 
24.0 
23.5 
23.4 
South Dakota 240__________ ________________ 85.8 32.5 
South Dakota 248__________________________ 94.2 32.9 
Brookings County 
56.6 32.7 57.1 
95.9 21.1 65.2 
73.0 25.7 63.3 
Codington County 
13 
22.4 
22.8 
24.5 
31.8 
21.2 
26.0 
24.9 
26.0 
26.8 
35.9 
36.8 
26.0 
31.6 
29.0 
34.7 
CARPETS after wear 
ALL AREAS of today's home ar 
b ing carp ted-from bedroom to 
bath. A horn maker must know 
how to select carpeting which gives 
the mo t satisfaction in any specifi-
ed area. 
Density of pil arns and type 
of pile fiber ar sp cially impor-
tant considerations in selection of 
grade or quality of carpet for a par-
ticular traffic ar a. Density, or 
closeness, and depth of pile are 
factors in durability. In general, 
closer-the-yarn and deeper-the-
pile, the longer th carpet will 
wear. 
Fiber is important but is second-
ary to yarn d nsit . Wool continu s 
as a dominant fib r but nylon and 
the acrylic fibers have gained in-
er asing popularity. ylon is fa-
vor d for its wearing qualities 
while acrylic and modacrylic fibers 
are favored for th ir resiliency and 
excellent ability to take dyes. 
Carp t , usually a major purchas 
for the horn , are subj cted to 
soil and wear during a compar-
ativ ly long period of time. Main-
t nance then must be considered 
along with color, type and style 
at time of purchase. To assist 
homemakers in making the best 
and most economical selection, 
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South Dakota and Minn sota g-
ri ultural Experiment Station 
Hom Economics Dcpartm nts are 
coop rating in a study of carpet-
ings. 
The research was concerned 
with appearance of carp ts AFTER 
purchase-as they were subjected 
to w ar and home cleaning meth-
ods. 
Th South Dakota E p riment 
Station used four pieces of car-
p ting: two wool, one nylon and 
one acrylic. The carpets were pur-
chased locally at a moderate price 
identical in cost per square yard. 
However, carpets differed in struc-
ture as well as fiber content. 
and cleaning 
Location 1 ct d for the 2-y ar 
w ar study was the main corri-
dor of th Administration Build-
ing at South Dakota State Uni-
v rsity. Traffic in this area is very 
h avy and would be equivalent to 
many years of home wear. 
The 6x9-foot pieces of carpeting 
w r sewn tog th r in strips. 
Every 3 months th pi c s were 
r arranged to disb·ibut wear more 
venly. 
The carpets received care com-
parable to home situations. They 
were vacuum cleaned daily and 
the operator used a set pattern 
of cleaning in both directions. 
Every 3 months the carpet strips 
w r thoroughly cleaned, on -half 
of each with a dry sawdu t base 
cleaner which was sprinkled on 
th n worked in with a brush. The 
other half of the strip was me-
chanically shampoo d with a water 
base shampoo. Carpets were al-
lowed to dry overnight then vacu-
um cleaned thoroughly before use. 
After the 2-year w ar p riod the 
carpets were r mov d from the 
corridor and cut into 2 pieces, one 
of which was cl aned by com-
mercial methods. 
Appearance is an important fac-
tor not only when purchasing car-
pet but throughout its life span. 
Thi is a difficult property to mea-
15 
B 
I 
A 
D 
A- New carpeting 
8-Home wet method 
C 
I 
E 
C- Wet plus commercial cleaning 
D- Home dry method 
E-Dry plus commercial cleaning 
1-Nylon two-level loop carpeting 
2- Acrylic loop carpeting 
3-Wool twist carpeting 
4-Wool loop carpeting 
by Lillian 0. Lund, professor, 
Textile Research, and 
Cora R. Sivers, assistant professor, 
Home Economics 
sure with laboratory methods. A 
carpet may have good resilience 
and resistance to wear yet may 
not be acceptable because of color 
change, yarn distortion or loss of 
texture effect. 
Carpets were examined by a 
panel of judges to compare ap-
pearance of the worn and clean-
ed pieces with the new. Judges 
noted that all carpets appeared 
grayed after 2 years wear and 
cleaning with the dry method. 
Commercial cleaning helped re-
move some of this grayness. 
Carpet areas cleaned by the wet 
method (shampoo) produced ac-
ceptable results for acrylic and 
wool loop carpets but not for nylon 
and wool twist. Commercial clean-
ing improved appearance of all ex-
cept wool twist. 
Texture characteristics were 
somewhat altered by wear, al-
though commercial cleaning help-
ed overcome this in some cases. 
Loop structures-wool and acrylic-
were acceptable after both meth-
ods of home cleaning as well as 
commercial cleaning. Loops were 
not seriously distorted and remain-
ed upright. Some flattening of wool 
loop yarns which appeared after 
wet cleaning was restored by com-
mercial cleaning. Some packing of 
acrylic pile was noted in the traffic 
lanes. 
Nylon pile remained standing 
but after cleaning the tufts had 
spread apart presenting an all-over 
Cross 
section of 
new carpets 
( top to bottom) 
wool twist, 
wool loop, 
acrylic loop, 
and nylon 
two-level loop. 
matted appearance. The matted ny-
lon carpet was rated acceptable 
only after commercial cleaning. 
The wool twist appeared worn 
because tufts lay flat on the sur-
face and became more tightly 
twisted or opened and spread with 
cleaning and wear. 
Nylon tufts were slightly short-
ened after final cleaning. This 
could help account for the matted 
appearance. 
As measured by compression, the 
nylon carpet had the highest re-
siliency. After wear and cleaning, 
compression had diminished for 
all carpets except nylon which had 
slightly higher values than when 
new. 
The nylon carpet had the great-
est thickness originally and main-
tained it to a better degree than 
any of the other carpets. The wet 
and commercial cleanings restor-
ed original thickness to a small de-
gree. The wool loop was originally 
thicker than the wool twist. Less 
of its original thickness was lost 
through wear and cleaning than 
with the acrylic and wool twist. 
Other factors not measured in 
the laboratory appeared during the 
study. The nylon carpeting had a 
burlap covering bonded to the 
backing. After wear and clean-
ing this burlap separated from 
the backing in some areas. This 
may have contributed to stretch-
ing and buckling of this piece of 
carpeting. 
After final cleaning, fine sand 
remained in the tufts of all car-
pets. Nylon seemed to contain most 
sand, probably because of the 
closeness of matted surface yarns. 
As the study progressed it was 
observed that the chemical fiber 
carpets appeared soiled before the 
wool carpets. Although the chemi-
cal fibers cleaned easily they re-
soiled rapidly. After heavy traffic 
and soiling, vacuum cleaning pro-
duced a cleaner appearance on 
wool than on synthetic fibers. 
Pile of I-level carpet was easier 
to clean than the 2-level or high-
low carpet. 
Research on carpets at the Min-
nesota Experiment Station is still 
underway and results will be pub-
lished upon completion.D 
Descriptive Properties of New Carpets 
Fiber 
content 
Acrylic 
Nylon 
Wool 
Wool 
Construction 
Loops per 
square inch 
Loop,uncut _________ 25 
Loop, 2-level, uncut ___________________ 42 
Loop, uncut --------------------------------- 35 
Twist, cut pile ------------------------ 45 
Length of 
tufts in inches 
.28 
.42 and .24 
.28 
.34 
Thickness and Compression Measurements of Carpets 
Thickness in inches* Compression in inches 
Wet plus Dry plus Wet plus Dry plus 
Fiber content New commercial commercial New commercial commercial 
Acrylic ------------------ .352 .257 .260 .046 .033 .032 
Nylon -- .435 .381 .378 .059 .066 .061 
Wool, loop ____ ________ .352 .261 .274 .054 .040 .040 
Wool, twist __ ________ .324 .234 .236 .050 .028 .028 
*0.S pounds pressure per square inch 
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Plans, 
Attitudes 
on Retirement 
and 
Social Security 
by HowA RD M. S AUER and JEANNE C. 
BIGGAR,prof essor and head, and instruc-
tor, respectively, Rural Sociology Dept. 
Retirement, a comparatively re-
cent by-product of our highly in-
dustrialized society, is of increas-
ing importance to a larger number 
as well as a greater proportion of 
the American population. After 
adoption of the Old Age Survivors 
Insurance in 1935, "retirement age" 
was more or less set at age 65. In-
dustry quite rapidly adopted this 
age level as the cutting-off point 
for the full-time employee. Among 
farmers and other self-employed 
persons, retirement is not so likely 
to be associated with a particular 
age. While the growing tendency 
is to consider 65 years as the re-
tirement age, retirement as a dis-
tinct and separate role with cessa-
tion of occupational activities has 
been less quickly accepted by farm-
ers . 
Retirement for the farmer has 
been a gradual process in the past. 
The self-sufficient farm unit provid-
ed most necessities and old age 
brought with it slow reduction of 
labor and management responsibil-
ities. In many cases a son gradually 
took over operation of this family-
sized farm. It was rare for an aging 
operator to stop his farming role 
completely in order to retire. 
While both labor and management 
activities diminished in most cases, 
the older farmer seldom faced 
complete termination of his occu-
pation role. In one sense the older 
farmer never fully retired, for he 
. was always needed for supplement-
ary labor. 
Modern efficient agriculture has 
jeopardized the possibility of this 
type of semi-retirement. William 
Sewell points out that "Commer-
cialization and specialization in 
agriculture have made the farm 
family less self-sufficient and more 
dependent on the market econ-
omy .. . ," calling for much larg-
er farm investments, making the 
small operation unprofitable, and, 
perhaps most important of all, re-
ducing "the number of useful tasks 
that older people can perform."1 
Limited information of farmers' 
plans for retirement has been ob-
tained from studies centering on 
farmer attitudes toward Old Age 
Survivors Insurance. Several of 
these and other studies indicate 
many farmers have no definite 
plans for retirement and sizeable 
proportions have no intention of 
ever retiring. 
This study of retirement plans 
and attitudes was carried out to 
obtain more comprehensive inform-
ation on what provisions farmers 
are making for the latter years of 
their lives through answers to the 
following specific questions: 
Are you planning for retirement? 
If so, will it be full or partial re-
tirement? Will retirement mean 
moving away from your farm? Will 
you have adequate sources of in-
come in retirement years? What 
sources of income do you expect? 
How do you feel about the retire-
ment provisions of the Old Age 
Survivors Insurance of the Social 
Security Act? Opinions of a ran-
dom sample of farmers from 
Brookings, Miner, and Minnehaha 
Counties were obtained to get an-
swers to these questions from those 
now actively engaged in agricul-
ture. 
Of 575 farm operators interview-
ed 85% planned to retire, prefer-
ably after age 62, although less 
than a third had made definite 
plans for their retirement years. In 
describing what retirement wo?ld 
mean, most (66%) farmers anticipat-
ed this would involve a change in 
17 
residence, preferably in the rural 
area close to the farm where they 
had spent most of their lives. They 
expected to reduce their work after 
age 62 and hoped to live with their 
wife in their own home. Factors 
thought to be most important in ad-
justment during retirement were 
health and friends. Income was al-
so listed as an important factor by 
the majority of farmers. About half 
felt that their retirement income 
would be enough for them to live 
comfortably; a third expected they 
would barely get by, and less than 
a tenth said they would not have 
enough income. 
These farmers thought Social 
Security benefits and income from 
the farm were the "best" sources 
of retirement income and expected 
both would be their most impor-
tant source for financing retirement. 
Farm Operators Evaluation of 
Social Security Program 
Since the 1955 amendment to the 
Social Security Act, all farmers 
whose net earnings amount to $400 
or more became eligible for Social 
Security benefits (OASI). Although 
this retirement insurance met some 
resistance by farmers at that time, 
an increasing number have become 
aware of the benefits of this pro-
gram. 
When asked their opinion of the 
Social Security program only about 
10% were still "undecided" about 
this program, and of those who had 
an opinion, 86% approved it. The 
fact that the majority desired to 
see the 1961 provisions broadened 
was evidence of their confidence in 
the Social Security program. First, 
the majority (65%) approved low-
ering the age when benefits could 
begin from 65 years to 62 years.2 
Second, more than half (56%) were 
in favor of adding hospitalization 
and medical care benefits to the So-
cial Security provisions. Consia.er-
ing that more than half (53%) were 
1Sewell, W illiam H., Charl es E. Ramsey and 
Louis J. Ducoff, Farmers Conceptions and Plans 
for Economic Securi'ty in Old Age, Rural Soci-
ology Department, Agricultural Experiment 
Station, University of Wisconsin cooperating 
with the Division of Farm Population and Rural 
Li fe Bureau of Agricultural Economics, U. S. 
Depa rtment of Agriculture, Research Bulletin 
182, September 1953, pp. 2-3. 
2A 1962 amendment to the Social Security Act 
now provides for red uced payments at a retire-
ment age of 62 . 
carrying some form of health in-
surance, it appears many either felt 
present insurance coverage was in-
adequate to take care of anticipat-
ed future health problem expenses, 
or that a program tied to Social 
Security would be desirable from 
the standpoint of all older people. 
After 6 years of participation, the 
majority of these operators not only 
approved of the Social Security 
program but tended to support 
broadening of provisions. 
Attitudes which these farmers 
had toward Social Security were 
associated with personal character-
istics, and how they felt about re-
tirement. In order to identify the 
characteristics, which were associ-
ated with a favorable attitude, sta-
tistical tests were applied to these 
data to test for significant differ-
ences between those of favorable 
and unfavorable attitudes toward 
this program. 
Attitudes Toward 1961 Social 
Security Provisions 
Of the 90% who had an opinion, 
almost one-fifth (17%) said they 
strongly approved, and more than 
three-fifths (69%) said they approv-
ed this program. Among those who 
disapproved (15%) Social Security 
for farmers only 3% strongly dis-
approved. 
When comparing those who ap-
proved with those who disapprov-
ed Social Security, three differ-
ences became apparent. First, a 
larger proportion of the older seg-
ment of these operators approved 
the program. Second, more farm-
ers who reported their health to be 
good approved than either those 
who said their health was excellent 
or those who said their health was 
fair. Third, those who intended to 
retire at some future date, whether 
they had made definite plans or not, 
were more favorable toward So-
cial Security than those who did 
not plan to retire. 
Equally as interesting were the 
characteristics which were not as-
sociated with attitude toward So-
cial Security. Neither the number 
of years of formal education nor 
the amount of net worth was re-
lated to how they viewed this re-
tirement program. 
Attitudes Toward Lowering 
Eligibility Age 
Of those operators ( 89%) who had 
made up their minds about lower-
ing the age of eligibility for retire-
ment benefits from 65 years to 62 
years with reduced payments, two-
thirds approved and only four per 
cent strongly disapproved of this ex-
tension. 
Again older operators and those 
who thought their health good 
were more favorable toward add-
ing this Social Security benefit. In 
addition, when these operators 
were grouped according to their 
ideas of retirement those who said 
they would retire, even though 
they had not made definite plans, 
were the most favorable. Those 
who said they would not retire at 
all were the least favorable. An-
other difference was apparent on 
the basis of definition of retire-
ment. Those who expected that 
retirement would mean moving to 
another home, reducing their farm 
labor and management, were more 
favorable toward lowering the age 
than those who expected little 
change after age 65. 
Attitudes Toward Adding Medical, 
Hospitalization Benefits 
Proposed legislation3 containing 
provisions for reimbursing certain 
hospital and medical care costs for 
all retired insured (OASI) workers 
has met considerable resistance in 
Congress. Those opposing such leg-
islation have professed that the 
American public feels little need 
for these benefits. On the basis of 
this sample of three eastern South 
Dakota communities it is impossible 
to generalize for South Dakota, and 
certainly not for the nation as a 
whole. On the other hand, two 
rather startling facts came from the 
opinions of these operators: first, 
that less than a third ( 28%) were 
undecided about adding these 
benefits; second, that among those 
who had made up their minds more 
than half (56%) were in favor. Fur-
thermore, only a tenth (10%) strong-
ly disapproved of such a measure. 
Again we might ask, who are the 
farmers in favor of adding hospit-
alization and medical care bene-
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fits? As was true in the other opin-
ions of Social Security, a higher 
proportion of the older farmers 
were favorable toward this exten-
sion. Those with less education 
were also more favorable toward 
this provision, but caution must be 
used in interpreting this relation-
ship. In South Dakota rural areas, 
it is the older people who have 
less education, hence lower educa-
tion is associated with older age. 
Age is no doubt the more important 
characteristic accounting for the 
more favorable attitude toward 
adding hospitalization and medical 
care benefits. When these farmers 
were grouped according to their 
retirement plans, those who said 
they would retire were both the 
most favorable and the least favor-
able toward this provision. How is 
this possible? Among men who ex-
pect to retire those who had made 
definite plans were less favorable 
toward this provision. It is possible 
that these men had included an ex-
tensive medical and hospitalization 
insurance program in their plans. 
If so they would feel less need for 
adding this provision to the Social 
Security Act. On the other hand, 
the most favorable toward this pro-
vision were those who had not 
made definite plans for retirement. 
They may have questioned where 
they would obtain funds to pay for 
the medical care they will need 
and the hospitalization they can ex-
pect during their retirement years. 
Another difference was found in 
the approval of this program when 
operators were grouped according 
to factors which they thought 
would be most important to their 
retirement adjustment. Those who 
thought that their living arrange-
ment during retirement (that is 
whether they would live in their 
own home, with a relative, or in a 
nursing home) would be the most 
important factor in retirement hap-
piness, were the most favorable to-
ward this provision. Those who 
felt that health was the most im-
portant factor were also high in 
their approval. Those who thought 
that friends would be the most 
important factor in their retirement 
adjustment gave the least approval. 
3Such as the King-Anderson bill. 
( 
SUMMARY 
Most of these eastern South Da-
kota farm operators are expecting 
to retire after age 62, although few 
had made definite plans for this 
period. Most expected to reduce 
their farm responsibilities and 
thought they would move to an-
other home in the rural areas. The 
majority felt they would have 
enough income to meet their cost 
of living during retirement, and 
thought that Social Security bene-
fits would be their most important 
source of retirement income. 
The Social Security program was 
approved by most of these farm 
operators, and the majority were 
in favor of lowering eligibility age 
as well as adding medical and ho~-
pitalization benefits. Older opera-
tors tended to be more favorable 
to the program as well as the ex-
. tensions. The men who said their 
health was "good" were also in-
clined to favor the program and 
proposed changes. In addition 
some of the ideas which these 
farmers had about retirement were 
associated with their opinions of 
the Social Security program. Those 
who expected to retire were more 
favorable, and those who thought 
retirement would mean change in 
farm work and residence were 
more apt to approve this program 
and the proposed broadening of 
the benefits. 
COMING AGRICULTURAL EVENTS 
It would seem logical to assume 
that as farmers accept the idea of 
retiring from their occupational 
role, they will become more con-
cerned with the plans they make 
for retirement. If, as these opera-
tors, they expect that Social Secur-
ity benefits will be an important 
source of retirement income, an 
even greater proportion may be 
favorable toward expanding the re-
tirement benefits now offered under 
this program. The results of this 
study indicate that there may be 
more support for such provisions 
than assumed in the past.D 
(Note: This is a report of research 
on Project 279R.) 
Upcoming dates of importance to South Dakota ag-
riculture: 
August 20-lrrigation Development and Sugar Beet 
Production, southeastern South Dakota. Tours and dem-
onstrations at site to be announced. 
August 28-Beef Cattle and Irrigation Research Tour, 
Irrigation Research Substation near Redfield. 
September 18-Southeast South Dakota Experiment 
Farm Field Day, near Centerville. 
September 22-23-State Dairy Association Annual 
Convention, Sioux Falls. · 
October 15-Eminent Farmer and Homemaker Rec-
ognition, South Dakota State University, Brookings. 
November 15-Soil and Water Conservation Clinic, 
South Dakota State University, Brookings. 
November 19-Eighth Annual Swine Field Day, Stock 
Pavilion, South Dakota State University, Brookings. 
December 1-3-Annual Extension Conference, South 
Dakota State University, Brookings. 
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I-lead Smut of Sorghum 
Heat smut, a destructive disease 
of sorghum, sudan grass, and corn, 
while not a serious problem in 
South Dakota does constitute a po-
tential hazard to profitable pro-
duction of sorghum and related 
crops. 
Surveys in 1961 and 1963 dis-
closed light infestations in a few 
sorghum fields in Hutchinson 
County. The disease was first re-
ported in the United States before 
the turn of the century in Kansas 
on sorghum and corn. Since then, 
it was reported in light amounts 
from the semi-arid regions of Tex-
as, New Mexico, California, and 
Washington. Following the intro-
duction and widespread use of 
susceptible sorghum hybrids in 
1955, the disease suddenly became 
important on sorghum in some of 
those areas. 
Definite recognition is an impor-
tant first step in preventing estab-
lishment and build-up of a disease. 
Another smut, covered kernel smut, 
occurs commonly on sorghum and 
should not be confused with head 
smut. In covered kernel smut, as the 
name implies, kernels are replaced 
by masses of smut spores enclosed 
within elongated sacs that extend 
beyond the floral bracts and are 
shaped somewhat like the kernel. 
The sacs are tough and usually re-
main unbroken as the grain ripens 
(figure 1). This smut has no other 
apparent effect on the plant. The 
smut is seed borne and easily con-
trolled by most standard seed treat-
ments. 
In contrast, head smut causes 
all or part of the head, or even 
the main shoot, to change to a mass 
of dark brown spores. The mass is 
enclosed in a thick, friable white 
covering that soon breaks and ex-
poses the spores. As the spores are 
shed, remains of the head appear 
as black strands. Such spore masses 
may also develop only on tillers, 
the main stalks being disease free. 
Other symptoms of head smut are 
stunted plants, blasted or prolif-
erated florets, and sterile heads 
(figures 2, 3, and 4). Similar symp-
toms are produced on sudan grass 
and corn. 
Spores of the fungus causing the 
disease remain alive indefinitely in 
soil. The disease cannot be con-
trolled with present soil or seed 
treatment materials or with mod-
erately long rotations. One prac-
tical approach in reducing losses 
where head smut is present is use 
of varieties tolerant or resistant to 
the fungus causing the disease. In-
vestigations in South Dakota so far 
mainly deal with identification of 
head smut strains and places and 
severity of infestations. Research is 
needed concerning persistence of 
spores in soil, why the causing or-
ganism attacks certain plants, and 
if more-resistant plants can be de-
veloped. 
Every precaution must be taken 
to prevent build-up of spores in 
soil and spread of the disease. 
Amount of smut in any field in-
creases with each culture of a sus-
ceptible crop. Soil temperatures of 
70-80°F. favor infection; low (60° 
F.) and high (90°F.) temperatures 
substantially reduce it. Dry soil 
also favors infection. Infection from 
seed-borne spores is negligible. 
The fungus causing head smut 
seems to exist in two strains: one 
attacking sorghums and the other 
corn. South Dakota experiments 
show the fungus from corn attacks 
only corn and fungus from sorghum 
Table 1. Reaction of 5 Sorghum Vari-
eties and North Star Sweet Corn to 5 
Head Smut Strains 
North 
Fete- Early Star 
Smut rita Hegari Sorgo Darso R-S Sweet 
Strain CI182 SA281 Redlan 28 630 Corn 
1 -------- R R R s R s 
2 ··------· R s s s R s 
3 -------- R R R s R R 
4 -------- R R s s R R 
5 -------- R R s s s R 
R- resistant ; S-susceptible. 
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by C. J. MAN KIN, associate professor 
of plant pathology 
attacks sorghum, sudan grass, and 
at least one variety of sweet corn. 
The fungus from sorghum may 
be divided into 5 strains as shown 
in table 1. As used in this study all 
sorghum head smut samples from 
South Dakota and New Mexico 
and most from Texas were strain 1. 
California had one sample of strain 
2, Texas one of strain 4, and India 
one each of strains 3 and 5. 
Except for hybrid RS-630, sor-
ghum varieties used to differentiate 
the strains were of these 4 types: 
Feterita, Hegari, Sorgo, and Darso. 
Feterita and Hegari types general-
ly are resistant to head smut; Sorgo 
and Darso types generally are high-
ly susceptible. 
Table 1 shows a Feterita resist-
ant to all 5 strains and an Hegari 
resistant to 4. The Sorgo variety 
Redlan was resistant to only two 
strains and a Darso was resistant to 
none. The hybrid sorghum RS-630 
resistant to head smut in the field 
in Texas, proved susceptible to one 
strain. North Star sweet corn was 
susceptible to only 2 of the 5 
strains of sorghum head smut. 
Under field production condi-
tions, most standard varieties of 
sorghum outside the Feterita and 
Hegari types are susceptible to 
head smut; most high-yielding hy-
brids have an unwelcome suscep-
tibility to it. Hybrids that possess a 
tolerance or resistance often yield 
less than certain susceptible ones. 
California reports indicate that 
one smut-susceptible hybrid with 
9% smut outyielded by 699 pounds 
an acre a resistant hybrid, which 
had only 0.25% smut. Use of high-
yielding, smut-susceptible hybrids 
that yield good in the presence of 
considerable smut makes probable 
the perpetuation of smut in com-
mercial fields. 
To protect South Dakota's sor-
ghum crop from head smut, careful 
cropping and the use of as much 
resistance as possible should be 
practiced in areas where the dis-
ease is present.D 
Figure 1. Sorghum head infected with 
kernel smut. 
OF 
SORGHUM 
Figure 3. Smutted sorghum showing sterility of the main panicles and smutted 
axillary heads. 
21 
Figure 2. Vegetative proliferation of a 
head of sorghum infected with head 
smut. 
Figure 4. Head smutted sorghum show~ 
ing remnants of host vascular bundles. 
FOR SPORT AND PROFIT 
pheasant hunting 
By A. J. MATSON, 
assistant professor of economics 
Pheasant-hunting in South Dako-
ta, the nation's leading pheasant 
area, each year has stronger com-
petition from other forms of recre-
ation and from other parts of the 
country. This competition affects 
hunting as a sport and also South 
Dakota's share of more than $20 
billion spent annually in the Unit-
ed States for outdoor recreation. 
Fifteen million U. S. hunters 
spend more than $1 billion a year, 
with 12 million of them accounting 
for nearly two-thirds of that 
amount in the hunting of small 
game. In South Dakota 50,000 non-
residents can be expected to spend 
about $12 million during a phea-
sant-hunting season. This compares 
to annual cash receipts from agri-
culture of $700 million and income 
from tourism of $130 million. 
Hunting is seen as a sport and as 
a source of profit. Both viewpoints 
are promoted by the adoption of 
game management practices which 
provide an abundance of pheasants 
to be harvested and thus to some 
extent reduce the competition in 
hunting between residents and non-
residents. 
Measures taken to improve the 
economic position of South Dakota 
by attracting a share of expanding 
expenditures being made for out-
door recreation need not be to the 
disadvantage of residents who hunt 
for sport. If the state as a who_le 
finds that the benefits from a wild-
life resource exceed the costs, it is 
a good investment. An incentive for 
individuals or the state to invest is 
the right to claim benefits equal to 
costs. 
A study at South Dakota State 
Hunters like open space and natural surroundings. 
University1 has shown the influ-
ence of certain factors on the pop-
ularity of pheasant-hunting in 
South Dakota. Average incomes 
and the numbers of pheasant li-
censes sold in the past appear to 
have been related in a way that has 
encouraged the use of pheasants as 
a means of increasing incomes in 
the state without adding to the 
competition for hunting between 
residents and nonresidents. 
As average family incomes in the 
U.S. have risen, so have the num-
bers of pheasant licenses sold to 
nonresidents. However, as average 
personal incomes in South Dakota 
have gone up, the numbers of li-
censes sold to residents have gone 
down. This indicates that higher 
incomes for some individuals cause 
them to give up pheasant-hunting 
in favor of more expensive sports, 
with a possible reduction in hunt-
ing pressure. 
A farmer can hunt pheasants 
without a small game license on 
land he occupies. At the same time 
he may sell services to other hunt-
ers if they can expect success. 
Pheasant numbers have come to be 
of increasing importance in deter-
mining hunters' expectations of 
success. 
Numbers of Pheasants and 
Hunters Related 
Licensed pheasant hunters vary 
in number according to success 
they expect to have during a sea-
son. It appears that residents of 
South Dakota gauge their anticipa-
tions of a worthwhile hunting sea-
son by an estimate of pheasant pop-
1Multiplie regression analysis using an elec-
t ro nic computer was made by Dr. Donald 
Erickson a nd Dr. Keinneth Krause of the Eco-
nom ics Department. 
(Photos courtesy of South D akota Department 
of Game, Fish and Parks.) 
ulation prior to the season. But 
nonresidents anticipate success on 
the basis of birds killed the past 
season. 
Most useful in predicting resi-
dent licensed hunters is the esti-
mate of prehunt population made 
by the Department of Game, Fish 
and Parks (figure 1). For all hunt-
ing reasons from 1948 through 
1962 there was a gain of 3,917 res-
ident licensees for each extra mil-
lion pheasants. From 1953 to 1962, 
an extra million birds was associa-
ated with an increase of 3,211 resi-
dent license sales, but the pheasant 
population explained more than 
91 % of the variation in sales. Com-
parison of time periods suggests 
that pheasant numbers before the 
season have become a more domi-
nant consideration in decisions to 
buy licenses but attract propor-
tionally fewer resident hunters 
than formerly. Perhaps some resi-
dents have dropped out of the mar-
ket for licenses while others re-
spond more sensitively to changes 
in pheasant populations. 
For nonresidents, estimate of 
pheasant kill during the immedi-
ate past hunting season is closely 
correlated to numbers of hunters 
(figure 2). The two time periods 
point to the increasing importance 
of successful hunting. 
During the entire 15-year period 
from 1948 to 1962, an extra mil-
lion pheasants taken one season 
was followed by 15,445 more non-
resident hunters the next. For only 
the decade 1953-1962, an extra mil-
lion pheasants bagged attracted 
18,624 hunters from other states 
the following year. Just the kill of 
pheasants the past season is an ex-
planation for 76% of the variation 
in nonresident hunters from 1953 
to 1962. Inferences are that nonresi-
dents ( 1) are increasingly aware of 
opportunities for outdoor recrea-
tion in other regions of the coun-
try; (2) have become more concern-
ed about satisfaction they experi-
ence when they spend time and 
money; and (3) have well develop-
ed means of communication so 
that most of the response to report-
ed success is lagged one year. 
The 1959 nonresident small 
game hunter survey of the South 
Dakota Department of Game, Fish 
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Figure 1. Resident small game licenses related to prehunt pheasant estimate the 
current season during the years 1948 to 1962. 
and Parks found that an average 
nonresident hunter spent $178.39 
in addition to license. In 1962 this 
would have been $183.75, when 
corrected for price level. 
If South Dakota can produce a 
sufficient pheasant population to 
guarantee that an additional mil-
lion birds will be killed, it could re-
sult in new expenditures in the 
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state of $3,420,000 the following 
year by out-of-state hunters. Resi-
dents expand their incomes further 
as they re-spend the expenditures 
received from nonresidents. 
South Dakotans may consider al-
ternative ways of reducing the costs 
of raising · pheasants. They could 
compare use of areas similar to 
land retired in the soil bank to 
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Table I. Estimated Numbers of Resident Small Game Licenses Related to the Estimate of Prehunt Pheasant Population and 
South Dakota per Capita Personal Income, Based on 1953-1962 Information 
$4,000 
3,500 
3,000 
2,500 
2,000 
1,500 
81,416 
87,866 
94,316 
100,766 
107,216 
113,666 
89,476 
95,926 
102,376 
108,826 
115,276 
121,726 
Resident small game licenses 
97,536 
103,986 
110,436 
116,886 
123,336 
129,786 
105,596 
112,046 
118,496 
124,946 
131,396 
137,846 
113,656 
120,106 
126,556 
133,006 
139,456* 
145,906 
121 ,716 
128,166 
134,616 
141,066 
147,516 
153,966 
6 8 10 12 14 16 
Estimate of prehunt pheasant! population (millions) 
* As an example, note that with a per capita personal income in South Dakotai of $2,000 and an estimated 14 million pheasant population before the 
hunting season, the expected sales of resident small game licenses would be 139,456. 
small-scale improvements in habi4 
tat made by each farmer in a re-
gion. The competition from other 
parts of the country and other 
forms of recreation could necessi-
tate selection of the lowest cost 
means of production in order to 
provide more pheasant-hunting in 
South Dakota. 
License Numbers, Pheasant 
Numbers and Incomes 
The combination of pheasants 
and incomes has been associated 
with changes in the numbers of li-
censed pheasant hunters. 
In the past, resident license-
holders have moved up in numbers 
with pheasants in the prehunt pop-
ulation and have gone down with 
gains in per capita personal in-
come. These two factors possibly 
explain 95% of the variation in resi-
dent license sales from 1953 to 1962. 
A gain of 4,030 licensed resident 
hunters was recorded with a jump 
of one million pheasants in the pre-
hunt population, and a loss of 13 
resident licenses was associated 
with a one dollar rise in per capi-
ta income. For the 1948-1962 peri-
od an increase of 5,422 resident li-
censes occurred with a gain of one 
million birds when combined with 
the effect of an increase of one dol-
lar in per capita income and a cor-
responding decline of 27 license 
sales. The two factors together 
were more decisive considerations, 
though for a smaller number of 
residents purchasing licenses from 
1953 to 1962 than during all 15 
years, perhaps mainly because of 
the rising importance of bird num-
bers. 
An interpretation of the reduc-
tion in license sales to South Dako-
ta residents which has accompan-
ied larger average personal in-
comes is that some persons who 
had hunted became more limited 
in time than in money and could 
afford recreational activities pre-
ferred over hunting pheasants; 
whereas, other residents tended to 
buy licenses from habit or loyalty 
to the sport. Numbers of resident 
license sales predicted at given 
combinations of prehunt popula-
tions and levels of South Dakota 
per capita personal incomes are 
shown in table 1. 
Contributions to nonresident li-
cense numbers made by kill of 
pheasants the previous season and 
the U.S. average family .income are 
illustrated in table 2. Indications 
are that each million additional 
pheasants killed drew 13,158 more 
nonresident hunters the following 
year from 1953 to 1962 and 14 
more came to South Dakota when 
the national average family income 
went up by one dollar. For the 
1948-1962 period, an additional 
million birds bagged attracted 9,-
470 out-of-staters, and a gain of one 
dollar in family income meant that 
16 more family budgets stood the 
expense of a pheasant-hunting ex-
pedition to South Dakota. The two 
factors together explain 80% of the 
variation in sales from 1953 to 1962. 
Effect of income appears to be de-
clining, but the stimulus of kill of 
pheasants the previous season ap-
pears to be increasing. 
Table 2. Estimated N umbers of N onresident Small Game Licenses Related to the Estimate of Kill the Previous Season and 
United States Average Family Income, Based on 1953-1962 Information 
Nonresident small game licenses 
~ S S'? $10,000 77,500 90,658 103,816 116,974 130,132 
ES]~ 9,000 63,100 76,258 89,416 102,574 115,732 
> .9 ~ 0 8,000 48,700 61,858 75,016 88,174 101 ,332 t1S >, = "'O 
vi]~~ 7,000 31,300 47,458 60,616* 73,774 86,932 
~J::l-~ 
6,000 19,900 33,058 46,216 59,374 72,532 
5,000 5,500 18,658 31,81-6 44,974 58,132 
2 3 4 5 
Estimate of pheasant kill the previous season (millions) 
* As an example, note th ;it with U. S. average annual income at $7,000 and a kill of phea an ts the previous season of 3 million the p redicted num ber 
of nonresident pheasant hunters would be 60,616. 
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More pheasants have brought 
forth fewer additional resident 
hunters but more additional non-
resident hunters than formerly ( fig-
ures 1 and 2) . This trend may be 
viewed as favorable to nonresidents 
who want to hunt and to residents 
who stand to profit from nonresident 
expenditures. 
Implications to South Dakota 
The emphasis on game bird 
numbers, whether measured by 
pre-season population estimates or 
by previous season kill, stands out 
as a major factor in a policy to pro-
vide hunting for both residents and 
nonresidents or even to maintain 
the popularity of pheasant-hunting 
relative to other outdoor sports. 
Another implication is that 
South Dakota should evaluate its 
competitive position as an attrac-
tion for pheasant hunters. In agri-
culture, studies clearly show that 
farmers in the higher-risk, exten-
sive type of farming regions have 
not shared in gains from newer 
farm technology which has improv-
ed productivity mostly in the inten-
sive cropping areas. Similar inten-
sification in production of pheas-
ants could conceivably benefit areas 
of managed habitat near population 
centers at the expense of the Great 
Plains where raising pheasants has 
typically been incidental to farm-
ing operations. 
South Dakota has had the advan-
tage of having plenty of land as 
area on which to raise pheasants 
and as space in which to hunt. Re-
striction in the access to game is 
evidence that the state has ap-
proached the limit of this advan-
tage. It now must adopt pheasant 
management practices known to in-
crease production if it is to provide 
for greater hunting capacity. 
In order to build on the advan-
tage that South Dakota has over 
other regions for pheasants, resi-
dents may want to organize so that 
those who accept costs are able to 
claim benefits from their invest-
ments. 
The growing number of public 
and private arrangements which 
provide access for hunting game 
birds has caught the attention of 
South Dakotans who supply birds 
Table 3. Licenses, Phea,sant Populations, and Average Incomes- 1948-1962 
Prehunt 
estimate S.D. average Kill estimate 
Number of 
resident 
licenses 
current personal Number of previous U.S. avearge 
season family income 
(millions) (1962 dollars) 
season income nonresident 
Year (millions) (1962 dollars) licenses 
1948 ---------------- 135,836 9.602 
1949 ---------------- 134,831 8.059 
1950 ---------------- 98,368 3.202 
1951 ---------------- 107,750 5.964 
1952 ---------------- 117,681 6.107 
1953 ---------------- 109,957 4.919 
1954 ----- ---------- 112,603 6.244 
1955 ---------------- 11 8,748 6.347 
1956 ---------------- 107,866 4.278 
1957 ---------------- 107,687 5.891 
1958 ---------------- 129,680 11.125 
1959 ---------------- 118,352 7.498 
1960 ---------------- 121 ,151 9.547 
1961 ---------------- 130,316 11.002 
1962 ---------------- 126,073 10.158 
to residents and nonresidents for 
sport and profit. 
Farmers in some states have 
formed private cooperative game 
management districts and sell per-
mits to hunt over large blocks of 
land usually in areas which have a 
relative abundance of wild game. 
No set figures for fees can clearly 
be quoted for access to a group of 
farms within controlled hunting 
areas. Some may lease all hunting 
rights for the season on an acreage 
basis, and others may charge a 
daily fee per hunter which varies 
between seasons for respective 
game. 
Legislation in most states per-
mits operation of regulated shoot-
ing preserves for seasons that ex-
tend over most of the calendar 
year. These states tend to be where 
"natural" game is scarce. They have 
identified management practices 
which make them commercially 
profitable at rates the public is will-
ing to pay. A typical charge for 
hunting on preserves is $20 a day 
which entitles the hunter to four 
pheasants, usually two cocks and 
two hens, with special seasons al-
lowed to extend beyond the closing 
of the regular hunting season. 
It is claimed that private hunting 
is not necessarily in conflict with 
public hunting. Through require-
ments for tagging, the state can 
keep a balance between birds re-
25 
1,813 25,204 1.496 5,010 
1,380 21,980 2.148 4,870 
1,512 1,920 1.865 5,060 
1,650 i0,037 .507 5,150 
1,421 13,355 1.184 5,220 
1,518 17,363 1.490 5,430 
1,540 16,879 1.210 5,420 
1,425 19,428 1.672 5,670 
1,487 20,253 1.608 5,920 
1,703 19,761 1.221 5,970 
1,749 36,571 1.339 5,920 
1,559 44,927 2.635 6,120 
1,875 28,508 2.212 6,230 
1,845 50,013 2.572 6,270 
2,065 57,103 3.247 6,400 
leased and those bagged over a giv-
en area with the possibility that the 
private preserves actually contrib-
ute to the game population on sur-
rounding land. In addition, shoot-
ing preserves are said to relieve the 
mounting pressure on public hunt-
ing lands. 
Chief objection to reservation of 
land for private hunting has been 
the fear that the best of pheasant 
habitat will be lost to public hunt-
ing. The major advantage has been 
that good habitat is saved for prop-
agation of pheasants. 
Keeping South Dakota's Advantage 
The Outdoor Recreation Re-
sources Review Commission report-
ed in 1962 that the range of 
charges by operators of shooting 
preserves was $3 to $9 for each 
pheasant shot, $1.50 to $3 for each 
quail and for mallard ducks rates 
ran from $2.50 to $8 apiece. These 
preserves are often private clubs 
charging annual membership fees. 
The variety of financial provisions 
makes it difficult to get an average 
cost for each game bird bagged. 
When all costs of hunting are con-
sidered, preserves seem able to 
provide game at rates as low as 
rates for game raised in the wild. 
Hunting is the most popular activ-
ity in preserves, but often other 
services and activities are available 
as target and trap-shooting, fish-
ing, swimming, boating, horseback 
riding, winter sports, food and 
lodging. Preserves have the advan-
tage of year-round operation. 
The booming popularity of pri-
vate game bird preserves in popu-
lous parts of the country should 
cause South Dakotans to consider 
means by which this state can get 
a proportional share of rising vol-
umes of hunting expenditures. If 
this state's advantage of having 
wide open spaces has been fully 
exploited, the next steps are to im-
prove productivity of land for game 
birds and to offer access over a 
longer time period. Then South 
Dakota may continue to hold an 
utation as a mecca for sportsmen 
primarily interested in pheasant-
hunting, South Dakota should con-
sider standards on which to base 
its programs. Public and private· 
enterprise making investments in 
game supply and related services. 
can apply each standard to special 
situations. 
dge over other regions which draw 
from nearby population centers 
and can control the important man-
agement variables over areas of 
limited but adequate size. 
Standards for game development 
would include provisions for the 
following: In order to retain its national rep-
e Game bird populations. The 
primary requirement is the 
maintenance of pheasant num-
bers from which an annual 
harvest can be taken. A vari-
ety of upland birds in addition 
to pheasant adds appeal. New 
legislation may be required in 
order to make an area of jur-
isdiction to coincide with a 
manageable area of habitat on 
privately-owned land. 
e Access. A hunter's key to satis-
faction is a chance to shoot at 
game. Public ownership prob-
ably will never provide 
enough access to satisfy de-
mands. To the extent that the 
private landowner controls ac-
cess, he is the real game man-
ager. 
e Accommodations. Food and 
lodging can be means through 
which farmers charge for ac-
cess and other services. A sup-
plier may specialize and cater 
to a specific type of hunter de-
mand. 
e Related activities. Outdoor 
recreation in addition to phea-
ant-hunting may justify expen-
ditures of hunters and may re-
duce costs to suppliers of serv-
ices. South Dakota prohibits 
taking of migratory waterfowl 
by nonresidents, some of 
whom regard such a privilege 
complementary with pheasant-
hunting. A number of possible 
joint activities remain, how-
ever. 
e Protection of hunting for each 
citizen. State government may 
compensate for hunting op-
portunities lost by urban resi-
dents when landowners re-
serve access in order to claim 
economic rewards of addition-
al investments in habitat for 
game and services for hunters. 
• A welcome. Residents of other 
states have an image of South 
Dakota as a host. Friendliness 
itself is part of the reputation 
of this state as a hunter's par-
adise. 
Residents of South Dakota can 
continue to enjoy hunting for sport 
and to share in growing national 
prosperity by investing in pheasant 
resources. They can be guided by 
developments in other geographic 
regions which raise pheasants and 
by trends in other forms of outdoor 
recreation. D 
FROM THE DEAN ... 
( from inside front cover) 
interested in continued use of weed 
control compounds. 
The commercial orchard man pro-
duces a beautiful, worm- and scab-
free apple by using perhaps 10 to 15 
different chemical sprayings. He 
knows through sad experience he 
couldn't sell wormy apples at any 
price-he must meet OUR demand 
and the only way he can do it is by 
using sprays. 
Much of the criticism against 
pesticide chemical use has been di-
rected at agriculture. But, what 
about the 45 million pounds of 
chemicals used to spray lawns, trees, 
carpets? The estimated $10 million 
Florida and California spend to kill 
mosquitos? 
It is true that cropland constitutes 
the largest kind of land given an ap-
plication of pesticide during any one 
year. According to USDA figures 
this 68.6 million acres of cropland 
compares with 1.8 million acres of 
forest land; 1.6 million acres of 
range land; 2.5 million acres of 
swamp, wild and miscellaneous 
other land; and 15 million acres of 
urban and other built-up areas . But 
all of these millions of acres of land 
surface of the U.S. make up only a 
small portion-5%-of the 2.2 billion-
acre total. 
Much of our concern is essentially 
on how much regulation is needed to 
protect people from harm through 
misuse or lack of understanding 
concerning the toxicity and danger 
of these compounds. Use of pesti-
cides has a proper place in agricul-
ture, public health and general wel-
fare of peoples of the world. Much 
of the present controversy stems 
from confusion. In nearly every case 
where use of chemicals is question-
ed contradictory evidence support-
ed by scientifically obtained infor-
mation tends to confuse the entire 
issue. 
Perhaps the most important single 
protective measure for humans, do-
mestic and wildlife creatures and 
prevention of contamination of sur-
face and underground water is that 
instructions on use of chemicals be 
read, understood, and followed. A 
person uses a compound he thinks 
is 2,4-D for control of weeds. But it 
does not work. Upon investigation 
it is found he was actually using 
DDT which, as is generally known, 
is an insecticide. This somewhat un-
usual illustration brings the pesti-
cide misuse problem close to home--
it happened in South Dakota! 
Federal, State and commercial or-
ganizations are engaged in inves-
tigations regarding use of chemicals 
with potential harmful, long-term 
effects on man. Another large seg-
ment of these investigations deal in 
pest control without chemicals . 
Some of these efforts include: 
More knowledge is being obtain-
ed on what happens to various pes-
ticides in the soil, air, and water. 
Some chemicals breakdown slowly 
while others decompose into harm-
less, naturally-occurring products 
rapidly. Basic research should help 
answer many questions about break-
down of these products. 
Methods of pest control without 
pesticides are also being studied ex-
tensively. Research at South Dakota, 
other experiment stations, and 
USDA for years has aimed for these 
types of controls. South Dakota 
farmers use disease and insect resist--
ant or tolerant varieties of severaJ 
crops to help prevent costly losses. 
This represents long-time, forward-
looking research. While plant breed-
ers can, for instance, develop disease 
resistance against a rust in wheat, 
Nature is continually developing 
new races or strains of rust for which 
resistant plant material is not readily 
available. Much the same happens 
to insects-last year a corn rootworm 
27 
resistant to recommended control 
measures caused considerable dam-
age in southeast South Dakota. 
Biological control is another non-
chemical method. Some 500 species 
of insects have been imported as 
possible predators of harmful "bad" 
insects, weeds, and diseases. Only 
a few have shown success or some 
promise. The corn borer has a nat-
ural enemy but these "killer insects" 
are harder to establish than the no,\' 
well-adapted corn borer. Care must 
be taken in selection because the 
"killers" after destroying the "bad" 
insects may themselves turn into a 
bothersome insect pest. 
A promising new technique de-
veloped by the USDA Agricultural 
Research Service involves steriliza-
tion of insects. Millions of male 
screw worms were sterilized with 
cobalt 60 irradiation and released 
into the natural population to mate 
with native females. Eggs from such 
matings do not hatch. This triggered 
a self-annihilation process drastical-
ly cutting economic losses due to 
screw worm in southern United 
States. This system is being tried on 
other insects. 
Pulling a weed is still a satisfac-
tory, if old fashioned, method of kill-
ing it. Cleaning up a refuse pile re-
moves fly breeding habitat. We 
need to retain and use old tried and 
hue methods in conjunction with 
chemicals. Cultivation, rotations, 
weed conh·ol-methods used since 
the early beginings of agriculture-
still have their place. 
Needed to make this new scienti-
fic tool of pesticide chemicals mu-
tually beneficial is more monitoring 
of food and water supplies, runoff 
water, and wildlife habitat to deter-
mine unnecessarily heavy contamin-
ation plus a sound, sensible system 
of regulation. 
-Orville G. Bentley. 
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